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CLAIMS 



4Il 




- v '\ Water-soluble film comprising a polyurethane polymer(s), which polyurethane 
^ JpoVner(s) has: 

weight %, based on the weight of polyurethane polymer, of poly(ethylene oxide) 
groupsNwhich have a chain length^)^o|re^pnding to a number average molecular 
weight wfthin the range of from S90-tcrS7OO©-Daltons; 

15 to 150 rrullequivalents, per 100g of polyurethane polymer, of acid-functional groups; 
and wherein^ 

10 I at Jeast 50% <3f the acid-functional groups are neutralised, such neutralisation being with a 
* base(s) at leasrypart of which is a non-volatile base(s); 

and said polyurethane polymer(s) is a chain extended product formed using: 
(A) a prepolymer component comprising an isocyanate-terminated polyurethane 
prepolymerXsaid component being formed from reactants which comprise: 
iJ| (i) at least one organic polyisocyanate, 

M \J if^ely(^ylene-oxtde)-gfot^ at least one isocyanate-reactive 

RjyJ compound providing said poly(ethylene oxide) groups in the resulting 

^ polyurethane polymer, and 

jy (iii) at least onaisocyanate-reactive compound providing said acid-functional 

iM groups in ttwesulting polyurethane polymer, and 

|\. (B) an active hydrogen component comprising an active hydrogen chain-extending 
u, compound(s). 

% 2. Film according to claim 2 wherein the amount of said poly(ethylene oxide) groups 
yfep is within the range of 2 tojp&weight\fc based on the weight of the polyurethane polymer, 
^ more preferably 24o-26-weigbOLan^ to 15 wt %. 



3. Film according to either claim 1 or otaim 2 wherein the amount of said 
poly(ethylene oxide) groups is within the range of 5 to 35 weight % based on the weight of 
30 the polyurethane polymer, more preferably 5 toS^O weight %, and especially 5 to 15 
weight %. 



A. Film according to aoyuo^^ said poly(ethylene 

^ oxide) groupsiTpresenThave a chain length corresponding to a number average 

35 molecular weight within the range of JremaJ^Ja^OQO Batto^s v ^efei : afe^ : of from 500 to 
\r 2000 Daltons. 

5. Film according to ^ny on o ^of - lho p receding-clai m s wherein said poly(ethylene 
oxide) groups tf -p r eg&pt are at least in-chain in the polyurethane polymer. 
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6. Film according to claim 5 wherein the isocyanate-reactive compound providing in- 
chain poly(ethylene oxide) groups if-pfesenHs a poly(ethylene glycol). 

7. Film according to^ai^n^ne-TjnR^ the amount of acid 
functional groups present in the polyurethane polymer provides 30 to 125 millequivalents 
of such groups per 100g of polyurethane polymer, preferably 45 to^Tl^fT#ieqmvatef»ts. 

8. Film according to^any-ene-w-ll le pieceding^ctSirffs wherein said acid functional 
groups are carboxylic acid or sulphonic acid groups. 

f 

V 7 & Film according to claim 8 wherein the isocyanate-reactive compound providing 
^ ' aad functional groups is a dihydroxyalkanoic acid of formula 

\ CH 2 OH 

\ R 1 -C-C0 2 H 

\ CH 2 OH 

where R 1 is hydrogfen or alkyl, preferably of 1 to 5 carbon atoms. 

10. Film according to claim 9 where said compound is 2,2-dimethylol propionic acid 
(DM PA). \ 

11. Film according to clairto 8 wherein the isocyanate-reactive compound providing 
acid functional groups is a diol Waring a sulphonic acid alkali metal salt, preferably a 
sulphonic acid sodium salt. \ 

12 Film according to ^a ny o a e of tr re -pcecBcting-^aiffls wherein the reactants for 
forming the prepolymer component (A) include an isocyanate-reactive compound(s) which 
is monofunctional with regard to isocyanate-reactive functionality and acts as a chain- 
terminating material for the prepolymer. 

13 Film according to ^f4=we4^ wherein said polyurethane 
polymer optionally incorporates poly(propylene oxide) groups, preferably being at least in- 
chain groups and preferably being present in an ambunt of 0 to 60 weight % based on the 
weight of the polyurethane polymer, more preferably 0\to 45 weight %. 

cWi/n 1 \ 

14 Film according to^afty-ons-ef4He-precedi ng cla i m s wherein said active hydrogen 
component (B) comprises an active hydrogen chain-extenditag compound(s) provided by 
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the reaction of waiter with said prepolymer, preferably being the sole chain-extending 
material of component (B). 

15. Film according to^piy-one-oftfilTJr^^ said active hydrogen 

component (B) comprises an added active hydrogen chain-extending compound. 

Fil^i according to claim 15, wherein said added active-hydrogen chain extending 
compound issa primary or secondary aliphatic, alicyclic, aromatic, araliphatic or 
heterocyclic polyamine, preferably a diamine, or hydrazine (including its monohydrate) or 



10 } a substituted hydrazine. 



17. Film according to claim 16 wherein said added active hydrogen chain-extending 
compound is hydrazine or hydrazine monohydrate. 



a 
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Film according to as££tae*^f4heqpre5edi^^ wherein at least 90% of the acid 
. A 
functional groups in the polyurethane polymer are neutralised, more preferably 100%. 

cUim \ 

19. Tilm according to^any-oi^e-oHhe-pFec^i^ wherein at least 50 weight %, 
more preferably 100 weight %, of the base(s) used for neutralisation is selected from 
Group IA monovalent metal bases or basic salts, triethanolamine, 2-methyl-2-amino- 
1-propanol, afcjd quaternary ammonium hydroxides. 

20. Film according to claim 19 wherein said base is selected from NaOH, KOH and 
LiOH, and is preferaWy NaOH. 

21 . Film according to either claim 19 or claim 20 wherein the amount of base used 
provides an excess of base required for the neutralisation of all the acid groups, the 
amount of excess base remaining after neutralisation being up to 10 weight % based on 
the weight of the film. * 

cW^ \ 

2X Film according to A af=>y-efte-^f4h^^ the polymeric material 

thereof also includes a polymer(s) which is other than a polyurethane and does not 
detracrtrom the water-solubility of the film. 
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23. Film according to claim 22 wherein said other polymer(s) is selected from polyvinyl 
alcohol and neutralised carboxylic acid - or sulphonic acid-functional vinyl (preferably 
acrylic) polymer. % . 

24. Film according to / |iny-4Jn0-ef4heH^ wherein said film is soluble in 
water at temperatures < 35°C as well as at temperatures >35°C. 
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Aqueous solution of a polyurethane polymer, which polymer is as defined in af*y 
eUi-elatms-'Ho*^ . 

26. "Water-soluble packaging, preferably in the form of a sachet, capsule or bagj, in 
which the\enveloping film of the sachet comprises a film as defined according 
-ef-efatms 1 \u 24: 

27. Water-sbluble packaging according to claim 26 wherein the film thereof is of the 



r bad, in I 



1 o I monolayer type oK the laminate type. 
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28. Use of water-soluble packaging according to either claim 26 or claim 27 for 
packaging a material. 

Combination of water-soluble packaging according to either claim 26 or claim 27 
ani^a material packaged therein. 

30. ^Process for the production of an aqueous polyurethane polymer solution, which 
polyuretn^ne polymer has: 

0 to 35 weight %, based on the weight of polyurethane polymer, of poly(ethylene oxide) 
groups whichrnave a chain length(s) corresponding to a number average molecular 
weight within thk range of 200 to 5,000 Daltons; 

15 to 150 milliequiyalents, per 100 g of polyurethane polymer, of acid-functional groups; 
and wherein 

at least 50% of the acld-functional groups are neutralised, such neutralisation being with a 
base(s) at least part of\hich is a non-volatile base(s); 
said process comprising 

I. synthesising a prepolvmer component comprising an isocyanate-terminated 
polyurethane prepolymbr from reactants which comprise: 



(i) 
(ii) 



(iii) 



at least one organic polyisocyanate 

if poly(ethylene oxide^ groups are present, at least one isocyanate-reactive 
compound providing said poly(ethylene oxide) groups in the resulting 
polyurethane polymer, ar 

at least one isocyanate-reactive compound providing said acid-functional 
groups in the resulting polyurtethane polymer; 
chain extending said prepolymer component using an active hydrogen component 
comprising an active hydrogen chain extending compound(s) to form said 
polyurethane polymer; and 
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III. 



forming an aqueous solution of said polyurethane polymer. 
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31. Process according to claim 30 wherein said chain extension step II is carried out 
simultaneously with the step of forming an aqueous solution of said polyurethane polymer 
in step III by dispersion of the polyurethane prepolymer into an aqueous medium 
5 containing an active hydrogen component and/or in which an active hydrogen component 
is formed, or into an aqueous medium into which an active hydrogen component is 
subsequently added. 



10 



32. Process according to either claim 30 or 31 wherein the isocyanate-reactive 
compound providing poly(ethylene oxide) groups if present in step I is a poly(ethylene 
glycol). 

Process according to any one of claims 30 to 32 wherein the isocyanate-reactive 
corhpound providing acid functional groups in step I is a dihydroxyalkanoic acid of formula 

CH 2 OH 

I 

R 1 -C-C0 2 H 
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where R 1 is hydrogen oKalkyl, preferably of 1 to 5 carbon atoms. 



34. Process according to claim 33 where said compound is 2,2-dimethylol proprionic 
acid (DM PA). 

35L Process according t(^any^ne-ef^telms-30-to -32- wherein the isocyanate-reactive 
compound providing acid functional groups in step 1 is a diol bearing a sulphonic acid 
aikalirgetal salt, preferably a sulphonic acid sodium salt. 
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Process according teta ny one ef-etaims--30-to-65' wherein the reactants for forming 
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the prepolymV component in step I include an isocyanate-reactive compound(s) which is 
monofunctionaPwith regard to isocyanate-reactive functionality and acts as a chain- 
terminating material for the prepolymer. 



37. 



Process accordn 



Ja*ms-3Q4o^36-wherein said active hydrogen 



component used in step llscomprises an active hydrogen chain extending compound(s) 
provided by the reaction of water with said prepolymer, preferably being the sole chain 
extending material used in step 
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36. Process according to^anyTjrre-c!atms^30^to 37- wherein said active hydrogen 
component used in step II comprises an added active hydrogen chain extending 
compound. 




39. Process according to claim 38, wherein said added active hydrogen chain 
extending compound is a primary or secondary aliphatic, alicyclic, , aromatic, araliphatic 
or heterocyclic^Dolyamine, preferably a diamine, or hydrazine (including its monohydrate) 
or a substituted hydrazine. 

40: Process according to claim 39 wherein said added active hydrogen chain 
extending compound is hydrazine or hydrazine monohydrate. 

Process according to^aftyone 0fxfaims-39-to-4G wherein at least 90% of the acid 
furi^tional groups in the polyurethane polymer are neutralised, more preferably 100%. 

42. process according to 4 any~ohe ofclaims^304o-44 wherein at least 50 weight %, 
more preferably 100 weight % of the base(s) used for neutralisation is selected from 
Group IA mohovalent metal bases or basic salts, triethanolamine, 2-methyl-2-amino — 
1-propanol, ana^quaternary ammonium hydroxides. 

43. Process according to claim 42 wherein said base is selected from NaOH, KOH, 
and LiOH, and is preferably NaOH. 

44. Process according to either claim 42 or claim 43 wherein the amount of base used 
provides an excess of base required for neutralisation of all the acid groups, the amount 
of excess base remaining after neutralisation being up to 10 weight % based on the 
weight of film formed from the aqueous polyurethane solution. 

Polyurethane polymer which has: 
0 tds35 weight %, based on the weight of polyurethane polymer, of poly(ethylene oxide) 
groups\which have a chain length(s) corresponding to a number average molecular 
weight wHtiin the range of from 200 to 5000 Daltons; 

15 to 150 mH[iequivalents, per 100g of polyurethane polymer, of acid-functional groups; 
and wherein 

at least 50% of the acid-functional groups are neutralised, such neutralisation being with a 

base(s) at least parbof which is a non-volatile base(s); 

and said polyurethane'Rplymer being a chain extended product formed using: 

(A) a prepotymer component comprising an isocyanate-terminated 
polyurethane prepolyqier, said component being formed from reactants 
which comprise : 
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and 
(B) 



at least one organic polyisocyanate; 

(ii) \if poiy(ethylene oxide) groups are present, at least one 
is^cyanate-reactive compound providing said 

polyethylene oxide) groups in the resulting polyurethane polymer; 
and 

(iii) at least oneNsocyanate-reactive compound providing said 
acid-functionaNgroups in the resulting polyurethane polymer, 

an active hydrogen component comprising an active hydrogen chain- 
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extending compound(s) 
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